Objective: To evaluate the impact of traditional check-up appointment on the progression of the cardiovascular risk throughout time. Methods: This retrospective cohort study included 11,126 medical records of asymptomatic executives who were evaluated between January, 2005 and October, 2008. Variables included participants' demographics characteristics, smoking habit, history of cardiovascular diseases, diabetes, dyslipidemia, total cholesterol, HDL, triglycerides, glucose, c-reactive protein, waist circumference, hepatic steatosis, Framingham score, metabolic syndrome, level of physical activity, stress, alcohol consumption, and body mass index. Results: A total of 3,150 patients was included in the final analysis. A worsening was observed in all risk factors, excepting in smoking habit, incidence of myocardial infarction or stroke and in the number of individuals classified as medium or high risk for cardiovascular events. In addition, a decrease in stress level and alcohol consumption was also seen.
INTRODUCTION
Circulatory system diseases represent the first cause of death in all regions of Brazil. This fact is mainly explained by high prevalence among population of risk factors such as smoking, overweight, physical inactivity, dyslipidemia, diabetes and hypertension. (1) (2) (3) (4) Control of such risk factors is, therefore, a public health priority.
In the last years, the number of executives undergoing check-up appointments has been growth in Brazil specially in large cities because of the high concentration of companies in such areas. (5) The traditional check-up appointment is presented as an attractive strategy for systematic tracking risk factor, because it concentrates a set of tests and consultations in an single health center during a single period of time; normally from morning to afternoon. Despite check-up appointments constitute a promising approach to control cardiovascular risk factors, to date few evidences exist concerning efficacy of traditional check-up appointments to reduce risk of cardiovascular events.
OBJECTIVE
To evaluate the impact of traditional check-up appointment on the progression of the cardiovascular risk throughout time.
METHODS
We included 3 
Evaluation of cardiovascular risk and presence of metabolic syndrome
Risk of cardiac death and infarction within 10 years was calculated using the Framingham score and according to sex. The participants were divided into low risk (risk <10%), median and high risk (>10%). 
Clinical variables
Participants were asked about previous history of dyslipidemia (previous diagnosis or use of hypolipemiant), hypertension (previous diagnosis of hypertension, use of anti-hypertensive drugs or blood pressure -BP -measuring ≥140/90mmHg), diabetes (previous use of diabetes drugs or fasting glucose >126mg/dL) and smoking (consumption of at least one cigarette within the last 30 days).
Body mass index (BMI) was obtained by calculate weight/height (kg/m 2 ) to classify individuals as eutrophics (BMI <25), overweight (25 to 29,9) and obese (≥30). The abdominal circumference was measured to evaluate visceral adiposity. Systolic and diastolic BP (mmhg) of each individual was taken following the American Heart Association (8) guidelines, by using a calibrated aneroid sphygmomanometer and an adequate cuff for the arm circumference. The BP was measured three times, and the mean value obtained was considered.
We evaluated the physical exercise level (sedentary, low active, high active individuals) according to the International Physical Activity Questionnaires (IPAQ) (9, 10) criteria. Alcohol consumption was measured using the Alcohol Use Disorders Identification Test (AUDIT) questionnaire, (11) a score ≥8 was considered for moderate/ high consumption. Symptoms of stress were evaluated and classified according to Lipp's Inventory of Stress Symptoms. (12) Application and correction of Lipp's and AUDIT questionnaires were conducted by psychologists.
Laboratorial and imaging variables
Clinical laboratory tests were done after 12 hours fasting. Total cholesterol, high-density lipoprotein cholesterol (HDL-c), triglycerides (TG) and glycemia (mg/dL) were determined by enzymatic methods in VITROS platforms (Johnson & Johnson Clinical Diagnostics, USA). Low-density lipoprotein cholesterol (LDL-c) was calculated by Friedewald formula for TG <400mg/dL. Impaired fasting glycemia was considered when values were between 100mg/dL and 126mg/dL. Values of high sensitivity C-reactive protein (CRP) in mg/L were determined by immunoturbidimetry (Dade-Boehring, USA).
All patients were submitted to abdominal ultrasonography after 6 hours minimum fasting. Fatty liver was defined by ultrasonography standard of brilliant liver with evidence of contrast between liver and renal parenchyma, using a previous described method. (13, 14) We used the Acuson XP-10 (Mountain View, USA) to analyze all tests.
Intervention on cardiovascular risk factors
After identification of cardiovascular risk factors all participants received, routinely and during check-up appointments, advices for changing lifestyle and, when indicated, they were referred to a physician in order to establish a drug therapy. Two groups of interventions were considered: drug intervention, evaluated by difference in use rate of hypolipemiant, anti-hypertensive and anti-diabetic drugs between the first and the second check-up appointment; and behavioral intervention, evaluated by difference in sedentary prevalence, overweight, stress and smoking between the two check-up appointments. Future global impact of these interventions on cardiovascular was estimated based on progress observed between the first and second checkup appointment, and by the Framingham score found in the studied population.
Statistical analysis
All variables were analyzed and statistics compared between groups of the first and the second checkup appointment. Association of these measures was verified in groups using χ 2 tests. Quantitative measures were described as means (minimal; maximal). For comparisons we used t test for two samples and/or the Mann-Whitney test for non-gaussian distribution variables. The χ 2 test was used to compare categorical variables. The significance level considered was 5%. Table 1 show clinical and laboratory characteristics of the studied population separated by sex. This population of this study was young and approximately 60% of individuals did not exercise regularly, 65% were overweight and most of them had low estimated risk for cardiovascular disease in 10 years (85%) according to Framingham score. However, metabolic syndrome and fatty liver were diagnosed, respectively, in almost 20% to 33% of the population. The cardiovascular risk was high in men than in women (p<0.05). Figure 1 shows that number of individuals with cardiovascular risk classified as medium and high based on the Framingham score increase 38% within the period between the first and second check-up appointment (p<0.001), despite the interventions done after the first evaluation. Figure 2 describes the increase of cardiovascular risk in the period within the two checkup appointments. In addition, an important highlight is that 66% of executives who were classified with high cardiovascular risk in the first check-up did not have change in this status in the second check-up.
RESULTS
Proportion of executives who reported use of antidiabetic agents, antihypertensive drugs and hypolipemic drugs is shown in figure 3 . In comparison with the first check-up appointment, an increase of 130%, 31% and 108% (respectively, p<0.001, p<0.01 e p<0.001) The results seen related to mental health were reduce of stress level (20%, p<0.001) and alcohol consumption (38%, p<0.001).
In the second check-up appointment, an increase was observed in total cholesterol and LDL-c, but HDL-c decreased. prevalence of risk factors of cardiovascular disease. Our results indicated that, despite interventions done between the two check-up appointments, the proportion of executives classified with high and medium cardiovascular risk increased almost 40%. This occurred despite the drop in number of smokers and increase in prescription of drugs for BP or lipids.
We assessed two set of interventions: medical prescription of hypolipemiant, anti-depressive drugs and anti-diabetic drugs; and behavioral intervention for adequacy in lifestyle related with improvement of eating habits, regular practice of exercise, adequate stress management, reduce of alcohol consumption and smoking cessation. To provide counseling to executives was efficient to increase the number of non-smokers, reduce the stress level and decrease unregulated consumption of alcohol. Although significant, the increase of exercise was moderate in absolute terms. In addition, median of cardiovascular risk increased and most of individuals in high risk remained the same. We observed a significant increase in the total of individuals using medicines in the period between the two health evaluations.
Recently, Katz et al. (15) in a Brazilian population reported that 91% of their sample submitted to checkup and classified as high cardiovascular risk perceived themselves as low risk for cardiac events, indicating a common underestimation of cardiovascular risk perceived by individuals. The worsening of cardiovascular risk profile in the second check-up, even after prescribed recommendations according to traditional model, can be explained by the positive perception toward risk perceived by evaluated individuals. For this reason, this feeling can contribute for the maintenance of inadequate life style. (16, 17) One of the determining factors of cardiovascular risk score is age, 2 years from one to the other checkup. Our findings, however, indicate that risk increase was not only by aging, but also by the increase of total cholesterol and LDL-c, despite the increase of 130% in the use of hypolipemiant. The increase of cholesterol and reduction of HDL-c, parameterized factors in Framingham score, surely contributed to progress estimated risk. Unfortunately, our protocol did not have ways to check adherence of patients to drug therapy.
In addition to classical variables, the fatty liver prevalence is also associated to the increase of cardiovascular risk, as reported in previous studies. (18) This prevalence, however, is closely associated to overweight, which was often found in our study and unfortunately did not improve in the studied population.
Our study findings reinforce the need to review the traditional approach of check-up appointment and to give a high emphasis to behavioral approach toward the current prescription focus. A gap exists between diagnosis after check-up and intervention needed to reduce cardiovascular risk. The adoption of strategies in lifestyle medicine can improve adherence of patient to drug therapy and optimize his/her perceptions of risk. In addition, such strategies can promote changes in patients' eating habit and exercise behavior. (19, 20) Limitations of the study Our study has some limitations. Our prospective evaluation did not include a control group. For this reason, we could not define in which extent check-up interfered in spontaneous support to cardiovascular risk. Similarly, the type of studied population needs to be considered: relatively young and sedentary individuals who were overweight and had general, short-term, low absolute risk for cardiovascular events. The impact of a lifestyle change program in high risk population can produce different results. Although our study does not directly evaluate clinical endpoints, the risk estimation by Framingham score is widely validated in the literature and associated with prevalence of conventional risk factors.
CONCLUSION
This study showed that traditional check-up is more effective in the promotion of prescription measures than in lifestyle changes. Our results indicate the need to implement complementary strategies to the current check-up model in order to increase efficiency in cardiovascular risk control.
